Single laser three color immunofluorescence staining procedures based on energy transfer between phycoerythrin and cyanine 5.
Monoclonal antibodies specific for phycoerythrin (PE) were covalently labeled with the fluorescent dye cyanine 5 (Cy5). Excitation at 488 nm of immune complexes obtained by mixing Cy5-anti-PE with PE resulted in a 4-fold reduction of PE fluorescence measured at 565 nm and an increase of fluorescence measured at 655 nm. The observed energy transfer between PE and Cy5-anti-PE was used to develop three color immunofluorescence staining procedures for flow cytometers equipped with an Argon laser tuned at 488 nm. Mouse IgG1 monoclonal antibodies specific for cell surface antigens were cross-linked with either unlabeled or Cy5 labeled mouse IgG1 anti-PE using F(ab')2 fragments of monoclonal rat anti-mouse IgG1. PE was added to these immune complexes in sufficient amounts to saturate all PE binding sites. Cells were incubated with PE-labeled and PE/Cy5-labeled tetrameric antibody complexes together with FITC labeled antibodies and analyzed by flow cytometry. The emission from FITC, PE and PE/Cy5 could be readily separated and bright three color immunofluorescence staining of mononuclear cells from human peripheral blood and bone marrow was observed. The results of these experiments demonstrate that useful probes for single laser three color staining of cell surface antigens can be readily obtained by mixing of selected reagents. Compared to standard procedures for the covalent labeling of PE (tandem) molecules to antibodies, the non-covalent procedures described in this report provide significant advantages in terms of the amount of reagents, time and equipment required to obtain suitable reagents for three color immunofluorescence staining.